Stimulation of distinct D2 dopaminergic and alpha 2-adrenergic receptors induces light-adaptive pigment dispersion in teleost retinal pigment epithelium.
In the retinal pigment epithelium (RPE) of lower vertebrates, melanin pigment granules aggregate and disperse in response to changes in light conditions. Pigment granules aggregate into the RPE cell body in the dark and disperse into the long apical projections in the light. Pigment granule movement retains its light sensitivity in vitro only if RPE is explanted together with neural retina. In the absence of retina, RPE pigment granules no longer move in response to light onset or offset. Using a preparation of mechanically isolated fragments of RPE from green sunfish, Lepomis cyanellus, we investigated the effects of catecholamines on pigment migration. We report here that 3,4-dihydoxyphenylethylamine (dopamine) and clonidine each mimic the effect of light in vivo by inducing pigment granule dispersion. Dopamine had a half-maximal effect at approximately 2 nM; clonidine, at 1 microM. Dopamine-induced dispersion was inhibited by the D2 dopaminergic antagonist sulpiride but not by D1 or alpha-adrenergic antagonists. Furthermore, a D2 dopaminergic agonist (LY 171555) but not a D1 dopaminergic agonist (SKF 38393) mimicked the effect of dopamine. Clonidine-induced dispersion was inhibited by the alpha 2-adrenergic antagonist yohimbine but not by sulpiride. These results suggest that teleost RPE cells possess distinct D2 dopaminergic and alpha 2-adrenergic receptors, and that stimulation of either receptor type is sufficient to induce pigment granule dispersion. In addition, forskolin, an activator of adenylate cyclase, induced pigment granule movement in the opposite direction, i.e., dark-adaptive pigment aggregation.(ABSTRACT TRUNCATED AT 250 WORDS)